Rat ovarian insulin-like growth factor-binding protein-6: a hormonally regulated theca-interstitial-selective species with limited antigonadotropic activity.
Most but not all of the established insulin-like growth factor-binding proteins (IGFBPs) are expressed in the rat ovary. To continue the process of characterizing these ovarian IGFBPs, a solution hybridization/RNase protection assay was used to study IGFBP-6 gene expression, cellular localization, and hormonal regulation in the immature rat ovary. Total RNA was hybridized with a 458-base long 32P-labeled rat IGFBP-6 cRNA. A single protected fragment (380 bases long) corresponding to IGFBP-6 transcripts was identified in RNA from ovary and lung, but not kidney or liver. The amount of IGFBP-6 transcripts was higher in ovaries from immature rats (25-28 days old) than in ovaries from adult rats and was higher in theca-interstitial than in granulosa cell preparations. Hypophysectomy resulted in a significant (P < 0.05) 2.3 +/- 0.7-fold (mean +/- SD) increase in whole ovarian IGFBP-6 transcripts. This suggests that ovarian IGFBP-6 gene expression is subject to inhibition by one or more pituitary hormones. Therefore, the effect of replacement of FSH, GH, diethylstilbestrol (DES), or combinations thereof was evaluated. Treatment with FSH resulted in a 2.4-fold decrease (P < 0.05) in the abundance of ovarian IGFBP-6 transcripts relative to that in hypophysectomized controls. Provision of DES yielded comparable results. Moreover, the combined provision of FSH and DES resulted in a synergistic decrease (6.0-fold) in ovarian IGFBP-6 transcripts. In contrast, treatment of hypophysectomized rats with GH proved without effect. However, treatment with FSH or DES in addition to GH resulted in a decrease in ovarian IGFBP-6 transcripts (3.9- and 2.7-fold, respectively). To assess the role of ovarian IGFBP-6, its influence on gonadotropin action in primary cultures of rat granulosa cells was also studied. Increasing concentrations (0.01-1 micrograms/ml) of recombinantly expressed human IGFBP-6 did not inhibit the FSH-supported accumulation of either progesterone or estradiol. These findings 1) establish the theca-interstitial compartment of the immature rat ovary as a prominent site of IGFBP-6 gene expression, 2) implicate FSH and DES as inhibitors of IGFBP-6 transcript levels in the whole ovary, 3) and disclose the limited antigonadotropic action of IGBP-6F on the rat granulosa cell.